ABSTRACT
INTRODUCTION

21
Cerium oxides (CeO 2 ) have recently attracted much interest due to their chemical stability 22 and unique chemical and physical properties, which make them suitable for many 23 Nanostructured CeO 2 thin films were prepared by PDCMS of a CeO 2 target onto silicon 1 and quartz substrates (2 2 cm). The target was 99.99% pure cerium oxide (50 mm diameter 2 and 6 mm thickness, supplied by the Kurt J. Lesker Company). Prior to deposition, the 3 substrates were ultrasonically cleaned using acetone, a decontamination solution (30905 4 Aldrich), de-ionised water and blown dry with a nitrogen stream. An ENI RPG-100 pulse 5 generator was used to drive a planar magnetron fitted with the CeO 2 target in power 6 regulation mode. The chamber was first pumped down to a base pressure of 2 10 -5 Pa by 7 cryogenic pumping. The target was pre-sputtered for 10 minutes prior to deposition to reduce 8 target surface contamination and to obtain a stable plasma density. Sputtering was carried out 9 in a pure Ar atmosphere and the working pressure was adjusted and maintained at 0.7 Pa for 10 the duration of the deposition. The target to substrate distance was adjusted to 6 cm. The
11
sputtering was done at room temperature using a power of 65 W at 150 kHz without 12 intentional heating. The substrates were at floating potential and the sputtering time was 13 adjusted to 60 minutes to obtain a uniform film thickness of 50 ± 10 nm for all the deposited 14 samples. yielding an overall resolution of 1.2 eV. The samples were subjected to a mild degassing 7 procedure in UHV at 300 °C in order to eliminate any surface contamination (this treatment 8 was at too low a temperature to effect the properties being studied as a function of post 9 deposition annealing), which may have arisen as a result of the transfer in atmosphere
10
between the deposition and analysis chambers.
11
The optical absorption properties of the CeO 2 films were studied at room temperature 12 using a Perkin Elmer Lambda 40 UV-Vis spectrometer in the range from 400 to 800 nm with equiaxed, but the variation is close to limit of resolution of our XRD system.
2
The surface morphologies of the samples are investigated using an AFM. The plan- identified in the Ce 3d as-deposited spectra, the relative concentrations could not be 5 determined due to the complexity of the peak shape and the difficulty in fitting the peak.
6 Figure 7 shows the corresponding O 1s XPS data for the as-deposited material being surface localised, however due to the proximity of the various oxidation states 13 in the O 1s spectra, it is very difficult to verify these findings using XPS in this study. temperatures leads to a shift of absorption edge in UV-Vis absorption spectra. Figure 9 shows 4 the UV-Vis data from our samples, and the data indicates that the absorption edge shifts 5 toward shorter wavelengths i.e. a blue shift, despite the increase in crystal size, with 6 increasing post-deposition annealing temperature. The direct bandgap energy was estimated 7 by extrapolating the absorption coefficient (α) from the absorbance data using a Tauc plot.
8
From the Tauc plot of (αhν) 2 versus hν (figure 10), one clearly sees that the extracted 9 bandgap value increases from 3.3 eV to 3.6 eV as the annealing temperature increases from shown. It can be clearly seen that the peak intensity at 3.36 eV increases with increasing LPL 
